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Figure 1    The palm oil cracking rig
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4 GLASS WOOL 9 CONDENSER 14 NITROGEN GAS TANK
5 REACTOR 10 WATER BATH 15 MANOMETER
Figure 2    Schematic diagram for the catalytic cracking and analytical procedure
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Figure 3     The XRD pattern of  the catalysts: (a) h-zSM-5 and (b) h-Beta
(a)
(b)
2-Theta
In
te
ns
ity
 (
%
)
Figure 4    pyridine absorption infrared (py-IR) spectrum of  (a) h-zSM-5 and (b) h-Beta
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Table 1    The physicochemical properties of  h-zSM-5 and h-Beta 
Zeolite BET Surface 
Area (m2/g)
BET Pore Size 
(Å)
Brőnsted 
Acidity 
(μmol/g)
Lewis Acidity 
(μmol/g)
h-zSM-5 333.3 25.1 134  61
h-Beta 539.7 49.4 201 149
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Table 2 Conversion and product yield of  palm oil cracking over h-zSM-5 and h-Beta at 500°C 
and WhSv of  2.5 h–1
Zeolite Conversion 
(wt%)
Yield of  OLP 
(wt%)
Yield of  gas 
(wt%)
Yield of  coke 
(wt%)
h-zSM-5 95.81 39.65 47.05 0.8
h-Beta 90.21 36.57 48.36 4.34
Table 3 product selectivity of  palm oil cracking over h-zSM-5 and h-Beta at 500°C and WhSv 
of  2.5 h–1
Zeolite Selectivity of  
gasoline (wt%) 
Selectivity of  heavy 
products (wt%)
Selectivity of  residue 
(wt%)
h-zSM-5 27.21 9.78 4.39
h-Beta 19.87 11.97 12.02
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Figure 5    Temperature effect of  h-zSM-5 and h-Beta on conversion of  palm oil
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(a) (b)
Figure 6 h-zSM-5 and h-Beta temperature effect (a) gasoline selectivity, (b) heavy 
product selectivity and (c) residual oil selectivity of  palm oil cracking
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Figure 7 h-zSM-5 and h-Beta temperature effect (a) olp product yield, (b) gas product 
and (c) coke product of  palm oil cracking
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Table 4    Effect of  temperature on gasoline composition over h-zSM-5 and h-Beta catalyst
Temperature (°C)
H-ZSM-5 H-Beta
450 475 500 525 450 475 500 525
Gasoline Composition (wt% of  Gasoline Fraction)
Paraffins 0.17 0.12 0.00 0.00 13.63 9.48 7.87 9.35
Olefins 4.21 2.37 0.59 0.25 39.88 46.39 38.79 42.55
Naphthenes 82.35 80.66 92.34 91.77 24.68 20.78 26.62 30.74
aromatics 3.15 2.66 1.57 2.15 5.10 5.35 8.70 5.14
Isoparaffins 10.11 14.19 5.49 5.83 16.72 18.00 18.02 12.22
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